Differentiation of human retinal pigment epithelial cells into neuronal phenotype by N-(4-hydroxyphenyl)retinamide.
ARPE-19, a human retinal pigment epithelial (RPE) cell line, has been widely used in studies of RPE function as well as gene expression. Here, we report the novel finding that N-(4-hydroxyphenyl)retinamide (fenretinide), a synthetic retinoic acid derivative and a potential chemopreventive agent against cancer, induced the differentiation of ARPE-19 cells into a neuronal phenotype. The treated cells lost their epithelial phenotype and exhibited a typical neuronal shape with long processes (four to five times longer than the cell body). The onset of fenretinide-induced neuronal differentiation was dose and time dependent, started within 1-2 days, and lasted at least 4 weeks. Immunohistochemical studies indicated that the expression of neurofilament proteins (NF160 and NF200), calretinin and neural cell adhesion molecule was increased in these differentiated cells. Western blot analysis indicated that cellular retinaldehyde-binding protein, which is normally expressed in RPE cells, was decreased in treated cells. Protein analysis on a two-dimensional gel followed by matrix-assisted laser desorption ionization-time of flight mass spectrometric analysis demonstrated that heat-shock protein 70 was increased after fenretinide treatment. Thus, fenretinide, a synthetic retinoid, is able to induce neuronal differentiation of human RPE cells in culture.